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Fig. 1 X - ray diffraction pattern of pyrite
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Fig. 2 Potentiometric titration data of A. ferrooxidans cultured with S°(a), Fe’* (b) and FeS,(¢) at different ionic strengths
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Fig. 3 Protonation and deprotonation for A. ferrooxidans cultured with S°(a), Fe’* (b) and FeS, (¢) at different ionic strengths
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Species, (culture) Source pkl  pk2  pk3  C,/(10 " mol/g) C,/(10* mol/g) C,/(10* mol/g) C,./ (10 *mol/g)
A. ferrooxidans (s") this paper 3.4 5.6 10.3 3.1 3.7 5.8 12.6

A. ferrooxidans, ( Fe’*)  this paper 4.2 5.8 9.9 2.1 3.5 5.9 11.5

A. ferrooxidans, (pyrite) this paper 2.4 6.9 10.3 1.3 2.8 7.9 11

A. flavithermus Wightman et al. (2001)'?' 4.94 6.85 7.85 5.33 1.79 1.42 8.54

B. subtilis, Daughney et al. (1998)*) 4.8 6.49 8.52 6.92 4.44 6.29 17.6

B. subtilis Daughney et al. (1998) 4.12 5.47 8.09 3.27 6.27 2.42 11.96

A. manzaensis, (sulfur)  He et al. (2013) 2.9 6.8 7.8 4.3 1.8 2.4 8.5

A. manzaensis, (pyrite)  He et al. (2013) 2.4 7 8.2 2.1 1.5 3.4 7

T. thermophilus Ginn and Fein (2008)*'  3.75 5.73 8.81 11.18 4.47 3.08 18.73
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Fig. 4 Electrophoretic mobility data for A. ferrooxidans cultured with $°(a), Fe’* (b) and FeS,(¢) at different ionic strengths
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(a), Fe’* (b) and FeS,(¢) at different pH values
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Study on Surface Proton Adsorption Characteristics of Bioleaching Model Micro-
organism Acidithiobacillus ferrooxidans
ZHOU Shan', LI Shuzhen', ZHONG Hui’, HE Zhiguo'

1. School of Minerals Processing and Bioengineering, Key Laboratory of Biohydrometallurgy of Ministry of Education, Central South University ,
Changsha 410083, Hunan, China;
2. School of Life Science, Central South University, Changsha 410013, Hunan, China

Abstract: A. ferrooxidans is an important bioleaching microorganism and the main driving microorganism for the formation
of acid mine drainage. To investigate the surface proton adsorption mechanism of A. ferrooxidans, acid — base titration,
ProtoFit simulation, electrophoretic mobility determination and Fourier transform attenuated total reflection infrared spec-
troscopy ( ATR = FTIR) were applied to study the effects of different energy sources (S”, Fe’* | FeS,) and ionic strength
(0.001 mol/L, 0.01 mol/L and 0.1 mol/L NaNO, ) on surface protonation/deprotonation of A. ferrooxidans and the key
functional groups involved in the reaction. Results showed that three — site Donnan model could describe the surface com-
plexation of A. ferrooxidans pretty well; The surface properties of A. ferrooxidans were sensitive to both culture energy and
ionic strength; A. ferrooxidans was negatively charged in the broad pH range (2 —=9) studied; The carboxyl group, phos-
phate group and amide group are the key functional groups in the protonation/deprotonation process. This study indicates
important application potential of A. ferrooxidans in the adsorption of heavy metals and has important guiding significance
for the elucidation of the surface proton adsorption mechanism of A. ferrooxidans.
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